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(54) Bezeichnung: EINRICHTUNG UND VERFAHREN ZUR VERWALTUNG 

funkCbertragungskanalen in MOBILFUNKSYSTEMEN 

(57) Abstract 

The invention relates to a device (RNC) and 
to a method which manage and utilize radiotrans- 
mission channels within a radio zone in an op- 
timum manner. The radio transmission channels 
are allocated for communication links from/to a 
mobile station (MS) to at least one base station 
(BTS1...BTS4) by means of several devices con- 
figured in the inventive device (RNC) in addition 
to matrices stored therein with one or several re- 
spective parameters. One of the advantages of the 
invention is that allocation of the radio transmission 
channels is modified in a dynamic manner accord- 
ing to variations in the parameters contained in the 
matrices. 

(57) Zusammenfassung 

Die Erfindung betrifft eine Einrich- 
tung (RNC) und ein Verfahrcn, die die 
Funktibertragungskanaie innerhalb einer Funkzone 
verwalten und mOgUchst optimal auslasten. 

Mittels mehrerer in der Einrichtung (RNC) verwirklichten Einrichtungen sowie darin gespeicherter Matrizen mit jeweils cinem oder 
mehreren Paramctem wenJcn die FunkabertragungskanSle fUr Kommunikationsverbindungen von/zu einer Mobilstation (MS) an zumindest 
eine Basisstation (BTS1...BTS4) zugeteilt. Vorteilhaft verandert sich die Zuteilung der FunkUbertragungskanaie in AbhSngigkeit von der 
Variation der Parameter in den Matrizen dynamisch. 
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1 {c ^ ^ T 5 ®J ^ V/ ;^ 7" A 35 ^ rj: . 2 o co 5? 1^ §^ E V E ^ ^ L T 
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m \^ X* m ^ ^ ti ^ fj: ui^^ (D X 0 4^ 3^ ^ 11 1 s jgg ^ n 5 «m ^ 7^ A ffiij {a? 
fflj R N c v^ L R N c ' . *a 3L a: ^ ^ ^ ^t^^tL\%^^^wmm.v ^\z. 

J: o r'T a $ # § o r CO ^ lil fS>J J?^ -7" A ftiij ^fl , tt tb # m S 

ilil ^ B T S 1 ~ B T S 4 ^tC L rj: B T S 1 ' ~ B T S 4 ' O o if 1 o CO if^ 

>^ - flS cT) i6 fl^ jg£ ^ 5 , S ^ B T S 1 :fo cfc B T S 2 t . m7v^m\Z. 

7^^ ^ tt r i/^ -5 ^ Sti M S <lr <30 -e iffi m tl^ igc ^fe D T 5 o o ^ Slj ^ M s 60 # 

& L T V^ ^ ^ - V j:^ T' . >^ A fHU IfR R N C /j5 ?S Igr o M ^ ^1^ 

yl/ F 1 - F 5 >gr 1^ SI L T ^ 1' 2S ^ B T S 1 i)^ h B T S 4 fij S T 5 o 

» o M m > X A m m % r n c co m « j; o r . m x. #t v - o it gii fig iig <t 

a ii: « *3 V^ T ^ SIJ i^j /J^ b II /.e -5 ^Rl >^ - ^ 1^ 
>^ - > CO ^ J1!i ^ /j:* b ^ SK) Fj O iffi It jgg 7!>s #1 ^ T ^-t^ 

la 2 . * ig m\c X, ^ m a v 7^ a fiiy » las r n c o u ^ ipj gj ^ 
T -5 o ci ^ 7^ fiiHi^i #is R N c T' ffi isikcmm^ ^tim,'^<omn%mm 

I? ^ 4x T ^/^ ^ o m # fMilli |g a S A . 2S Ji!i B T S 1 — B 1' S 4 <!:: # © ifj M S 
t (O o ^5 1^ c;:) 4iiE 1^ F 1 — F 5 g¥ {illi L r ^/^ 5 o 

ill {ii i^- 4. /U F 1 F 5 (7:) e ill 4# (1 . ^ O O iSlj M S (cl ct o T L < 

*^ l£ ill! ^ B T S 1 B T S 4 (C J: o T . S IMi ffi/j M S <i: ^ ilii B T S 1 

B T s 4 (;i J: o T . #ij X. fi' ^> *ii (7) ^ g m m -s?- SSi R X l e v <t a^p W R x 

Q U A L Siy Je' (^1 J: o T * 66 6 ^ t /J^ ^ 5 o ^ (D M it . m M 6^3 6 

ill p^u mi^^ X 'z> X m m ^ n ft m m m m xm m ^ ti. # ^ m ;§j b t s i - b t 

S 4 7)^ b m ^ tt fc 4^ ifc CO M «a iy r- m m U R ^ C :$6 X ^^t ^ ^ tl ^ ^ 

V mm s p /> /j! < t h 1 <:> (omn-^ h y y^:^cM:^^mm^thx\^^^ 
o t (o m . m > v- m m^^ r n c co m y - > \^ i<c ^ ^ ±x (o^m m u 
X m ^ (D^W\ mfQ:\c-x tc {xm^(D^W} m i^x . ^ th^^ti i ^(Dmni-^ h v 

i/ CMt^ . W\ L < \xmU<0 y< y ir * 12 t® $ ^Pt T 1^ Si ^ ^ o 

<DW.mrmm. S P \c ^ h {z. 0^ fSi < t i> 1 o CO y y — ;^ h ]) ^ ^ :^ RM:^^tE, 
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y — -v^ f> y y ^ R M^S: 

wfffiu. ^^m<Dm^mm'f' ^ F i — f 5 x^ii^mmm b r s i,bts 2 
h^WimM s -^(ommmf^(otz ^ & 5 um^ ^ ^ m s /j^ ^ s Jiii b t s 1 
. B T s 2 mm ^m<^:> it ibicm^^r ^ o 

S 4 *i , M \^ i-XTfk ^ i^x \,^mm :^ mm^ R N C {cm^c ^ ix . ^ ti{c ^ 

<:> X ^ yi-7b^mm X h ti ^ o as iiii b r s 1 ~ b 7 s 4 rj: m m w m m 

^ ^ L T ^? . :^ tii^m ^J: ^ ± t ^ (O M B "fe ^^'^ L T v^ ^ i: J: o T ^ 11* # 

tt b tL T S o ^ CO ;rc Ji!) ^^J X. S itli ^ B T S 2 B T S. 4 CO M ir (i\ 

a ir yu ^ f =1 ir . 36 Jt!i ^ B T S 1 <D m B ± U li^^ ci -fe /u o T t J: 

o n ir /j: b e :=! /u- fi 4^ ffl S: L ^ . ^ b (c: S itii Fj B T s 1 

. n ir /Kc J: o T IE :!: ^ a o # ffi/j ?JIJ A # O ^1^ Elj M S fi . 4 o co S it B 

T S 1 - B T S 4 CO 4UE ^ J: 5 S #. fii ?f r£ "f ^5 o 

III 4 (c: . # ffilj Fj M S ^^|- 1- ^ il -jR 1> y ;^ 7]^ - ^ #,1 m 

i/ fiiy p as R N c o p< --e y it s p i^^ we tt ^ tb r r t> j: „ ;s m s 

. El 3 ^ T -5 J: 9 tc . iii 0f Ml- -5 It Mil B 1^ s J. - B rr s | 

4 CO M ir yi^co'a fii (C # r£ L T V^ o ill A # rJ: 2 o (/:> ii m ^ |g 4- S A. | 

x\i^ ^ , . ^f^^^y - \f 'J "7 % 

^ CO (C ^1- -r 6 1^ * S -:5 v^ T Ze ^ n 6 o i^Jl T tc -f: CO #1 m ^ Tsk -j- „ 

-])- ^ y :^ A : - J:e* co y h - h co )K . ^ li# I^Je ^ 7^ e 

-1;^ — t".;?; i^!' ^ B : ^ CO :y |> — 1- T' O 

•'i- - y :^ C : mm:^ \^ H if y< ^ y V -/ ^ V ix^ 

1^ — \i'y.^yy.D : mm^Si \^ (O y< ^ y h — ^ — y^ 

^tih(o^-\^y.^jyy.\:^^ m^\^ ^ ^ X \) T ^ ^ M.mmmm'^-4¥ V T ju 
^ mm mm.\cih\^^x '^m'^mx ^ ^ o ^oi^. v r ^ ^ j^mmmm. {m 

X. *i ^ ^ tS: V^ L X m ) -r ^ e it W CO iif * fi . y" — ^ y< y I> CO 

ct «9 t < /j: 5 o ^ <0 ft!i ^ e> /j: ^ i;^ - ^ CO J^D f> -fL -f^J- m m^^B. ^. 



< 12 ) 2000-513192 

y<7 y - ^ (Mx. f 3/ bs^ ^0 m. m m m f£ a) s ^ i/> r ^ eg t- & 5 , 

. CO as s<i ^ h y ^ ^ c M T' ji , ^e:- T L t ± r ^os- 7 ^ - T- ^ ^ tt ^ j^. M li 

o - ^ 5> tc T T- ^ iiW (c: Hft -r 5 , 
«^7J©=fT«C«, S*l!i^BTSl~B'J-S4|CStLT, ^l^SHli^BTSl-B 
TS4i:^B(l^MSi:corBl 

» ^ 1^ <D 411 ^ ^wu « . {f ■§- f¥ ffi 3i il S A tc J; o T 1 ~ 1 0 (7:) iiS BB T- 1¥ {1111 ^ 

tzmm¥f^±R X L E V , R X Q U A L fij a r ^ tb r S , i » J: t) if 

^ 4^ -5 7 ^ - ^ i: L -C . r CO il IR h y C M (4 , fj ^ ^ 5 # ii) 

rJ' 7 CO 18 fc « Bd ^ c:) fl| CO -J'- — *5 1/^ T , ^ <D igf fi/j ^ M S CO ilVp ^ tb ;»] 4^ 

w 1^ y y c M 1^1 (d » iz. * . mmt^mm ^5 9" -y c:) s jui mj b t s 1 

~ B i~ S 4 a:) fii a r 00 (c % It ^ i-t s „ S 1/^ (4 S 7t # M s /j5 11 ic « ffi Jl!i 
B T S 1 ~ B T S 4 t mm CO m m ^S; m -Y ^ ^ L X m f& ^ (D y< 7 U /J 

L - -> ^ yu <5 (d J; 5 iffi m ^ (C L T rc :^ ig L T 1/^ S tJ^ /jS i«J: 

* IS HJ^ c:) ffl SfJ- L T gSJ e S # i() M S . |5j ll# {c t L < tt - ^ >- v- 
(/:> » <K it ^wu ^ L r g *3 J; it ffi /js ^ i tj: ^ J: 3 #1 fife ^ 

^ |ig a-flf) /.C -fer tJI ^ 60 J# -g- (4 , la ^ ^^ 7 ^ - ^ « ^jl -fe /l- P^I co ^ M 

s (7) nis^£mm ^ m-r o c co 7 > - ^ « . i« w ^ ini cj) m^Bmz^ ^ ^- yu- co 
S'l ^ T ^ i ^ icmm-r ^ ^ t =t»!mi^i- ^ , i- ^j:io1bmK.^tmm^c3^w^■r ^ 

# B/J ^ M S ;4S , ^Hl -Ir >'^ FbJ CO ^ 9S jfc y> V K - — El ifil i- 5 to ^ a 

* f4 f =< -tr tr X. S nil ;S B T S 1 - B T S 4 IC T iJS fc> ^) CO r- fi /i < . 
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^ ^ ^ ^ m ^ tzmm m B T s 1 \z hx ti^ ibil ^ :z t ^ SI i&izi- i> , 

^ ^ ^Ji ^ m m (D m m^s m ^ (D m ^ X <D mm m m ^£ m ^ m if X mm 
-rso (o m-B-m^-^ I- y -y ^ ^ c m <d ^ m <i^.m <o y< 9 >^ - ^ <^ ^ *^ ^ 1^. ^ 

- tf ^ J? 7 A ) t V ^ - 1^ ^ fi ( ^-S >^ h 7^ - J? - H/ - t' ^ ^ 7 C ) 

* PI ii# jf. A L it V- >b <7J t -r 5 , t>l T -C- (i iffi m ^ rc A 1 *3 J; C 1 t t -r 5 o 
mitm B T S 1 ~BT S 4 i:#8(l^MS<^P^<0$!f^S-f' >-^-7*-><.<;3^i^ih^14 
RXLEV*;j;t>'RXQUALtt. mixSLfcipJCSlJ^^tt, ■ft-§-i¥'lilli$gffiSA 

(ci J: o r ^(1 ^Si 7^ A fii-ij ^^p IFI5 R N c (c xw m ^ti. mWiMM s icM Lx mm ^ 

r^^5iltl?•7 h 'J :y 1^ C MicmiL^tlho iitR^ h y y^;^CM<D|Sin-;5^t, 

tt#i;jFjMSi:aS*l!l^BTS l*>J;t;<B T S 2 » W (c 5»N i7- /ir t. U < fi ^ 

^.c e t<t ^ l: T ^^ 5 :i <b ;js ^c. s <. ^ ill! B T S 3 *f i- s e 4# 14 j± . ;=f: 

+ T- S> . B T S 4 (C M L r -I- ^> T' ^ gf « T $ tt T ^^ 5 „ ^ (D 8¥ ■fffi 

T S ^ d5 2 o CO iffi ft Jg A 1 *J J; U5 c 1 «D ■g iS » *t) (c a6 ^ H T 

- H IS iHllS ii M A 1 -* B T S 1 do J; t/ B T S 2 . 

- -r >■ ^ — h ^ fi B T S 4 

^ e> # « ilii jc . « -SSc « ^ <K f- -v ^wu il m ®g A 1 J: i>* c 1 05 e 

it W fc JC) « ^ ;^ X (IllJ {1^1 g|5 R N C <^ M #|) it S T /J- IS IS 05 

S« ^ji il^ 5"- -V CO il iK t-1 . X. «±' 121 5 (c: TP $ tL T 1/ ^ S J; 9 4^ y y - ;^ h y 

^ ^ R M CO ^< 7 > - ^ e/:) giMilIi cfc o T -5 „ y y - ;=<. by .y ^' ;^ R M O ?ij 

« . M «a -7 A ftiHiHl «f|S R N C IC J; o T ^ ^ ffl Hi! ^ B T S 1 ~ B T S 4 
a y h $ixTI/^5. ^ItD-v h y 5'^:^C)^T^c:tt^tti|Seill^-^'^w^F 1~F 5 

:f>^ mf ^ ti X ^ ^ C CO -7 1^ y o 55 ^- (- « . IS it 5" -v ^wuco 1® 

tjs 7° o h ^ i-L r ^) , z. c) m ^•i ^- 7- — m m . m X. it " ?E ^ " " fi s x " 
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VI y .y if ( ^ jc S < ) " ^x-^^ixh, Hi'J » jge M S T »± ^ # to Jli ,^ 
e ^- Y CO IS b » ilS Fj B T S 1 . B 1" S 2 . B T S 4 »C *f i" 5 ^ g|» # ^ijt 05 

#lSwtt-e-ttt-ettlo(Z)l8l^eitllP-v4'wuS:igiRi-5, iSUil^ixfcililSei^ 
-V ^-wKi , H 5 o h y s' tJ' T- f* ^ ^* ;^ 7^ - ^ W # " S T " r- ^ 

c ^ (O B¥ ft (C L T . il h y 5' P^. C M 7° Q y h ^ ^X J^il Fj 

BTS l~BTS4i#!e)FjMSi:«Wf:)ej||iKFtt/4S*iJffl^FixSo iix»d:|SlC9=- 

W'W) mm s (7:i r{| iS ® rfr co m M. t . t tuc -o x m iti- ^ m-Wi m M s t Ssmm B 
T s 1 ~ B T s 4 <o P„1 « e it i^f , il <t o « ^ *3 J: <5| ISfe ^ ffl ^^ ^ - i 
io-c. iliJi-? h y •^i^^cM/ibti'tcy y-;^^ h y ^ ^ y^RMm x nmmm 

^ <0 e it i" ^ S lt!i Fj B T S 1 ~ B T S 4 CO tR 7)5 jj^ »t T M fig i /j; 5 „ 
C « i p /.f 2 o CO iffilt A 1 *3 J; T>' C 1 CO S- B T S 1 , B T S 2 , B T 

s 4 CO 121 c:. iij ^ r CO fititc t . ^ - ;^ ^ w <>• - ;^ i: t «s M ■e it ^ -t ^wu f 
1 ~ F 5 CO a- iS 7i S<) ^ T <D ^ b S ^ fig Ml *5 # 5 „ <jy ;i e ^1 i|# (c 6ic # b 

T 1 o ;s /t f± ^ CO as ^ ^ (75 «ij ^ r t fig -c & s „ w M M is m m n ^ ti ^ 

'T — ^ m X. (i' — ir" 7 D <^ ^< ^ y I- — ^ if — f" ^ ) c;) ^ — T' , 
'ic -5 it 9^ -ir ^wu 4' y r> y > ^' |6j ( B T S M S ) i: T 3/ y > i5' ;!n^j 
( M S -» B T S ) (C L T t« ^ CO S 11!! Mi (BTS ) m ^ X ^ Z. t i)- 

fig T' ^ « ^ (j: ^fr (c « . n \L — ^ y- y y^ (o m \% ^^m. ^ W 0 (D id 

;45 %Oim\K-->' h y 5/ C M (C r -g- ^ 4X . it to ^ {5 it -Y ^- /4S M 

f W (c: aC Jill ^ B T S 1 ~ B T S 4 tc WI ^ T b -5 , 
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t ^ *1i jE # ] t^- ffi M 1 8 4 ^ O 8 m 1 IS 
[tiaH]^^ll<^7^29H (1999. 7. 29) 
I M IE S ] 

* IS 4^ bT- H 4 , 1 4 4,4 1 2 Pi) /j^ t . \ -:>(D^mn.m^^ 
T . 1^ $ # Bi ^ (c igc O ^ ^ ^ ^ f,j ^ X ^ fc 

o :i <^ » -g' * <0 |g fliij ifli as S to IN r «tt «ft jgg i® L 1 o ®j ^ 

^ 1 o 2^ # ^ ^ ^ ^ ^wu S tR $ n ^ o ^ CO at iiR M SiJ ^ 3g @ (c: J* ^ $ tb r 
-5 IB/j ;g J: o T . ill ft ^ n /c m > (Ol^j^ fflij (c S IN T tL T IN § o ^ 
o CO 5fi a ^* i-J; , M ^ M « it *5 VN T it IX ^ tb . S ;^ 3S ^ * L T i/N -5 # ffi/j 
^ il iRl $ '5 o tb (C ^ VN T # CO ^ ^ ^twi- i;^ $ B/j ^ i6 t 

CO fig \± . M M ffiy m mm.<ot^Li%mm.(o q--^ t-.^-' m ^ tt ^ . 

©C W t# fr- ttJ iiP 0 504 122 A2MJ J^l] # . ± iffi if 7^ *d -5 
>- K if — ^< — Um^tL^:>(0^ mt^^i^'axX- -h ^ . r co }fe m ^ TMi . II T IS #t $ 

^ T IN ^ S it!i ;fj CO ^ TMi < . ^ tt CO P r ^ ^ jffi ;S t 5^ B/j ^ CO >- K 

- :iyj -fb ^ ti 6 o . 

wo 95/34957MJ^ U % h \X . ir /U ± CO iiif v- ;^ 7^ jo 5 * Sc c^) M if^ 'Ir 

TMiK ill ^ -y ^wu ^J- r 6 ife m #1 S T (O iS 6ti /j^ o i ®j 1^1 SEC:^ iSfe <t *n -e fo 

^ o :i CO m -g- . 4h T <o ffl as ^ ^J- -r ^ K ^ 7< - /js j)^ y;> t r I/n 6 

o ^ o:> m ae ^ tb /c K ^ ^ - ^ CO 0f 0-) h (O r/ {^j- {c j: 5 #r co 

^ e i^ ^- -y /L- ^ ^ tb c^:) jij & /j5 Si| ^ r b tb -6 o 

-iiN^SilXiS/^ "J.Vucetic, ;Impiemnetation and Performance Analysis of Multi- 
Algorithm Dynamic C li a ii ii e 1 Allocation in a Wideband C e 1 1 u 1 a r . N e t w o r k , 1 9 9 6 
.lEIiE International Conference on Communications (ICC), Converging Technol 
ogies for Tommrow' s Applications, Dallas, June 23-27, 1996, Bd. 3, 23. Juni 199 
6, PI 270- 1 274" t-h\t. CO ffi/j ^ ^wufil S T T yi- =f X i^ 1' ffl ^^ r v^. 

^ yuir yu ^ - ^> :y V — \H (O '/ u y ^ ^/ (O ^ MfS.'t ^ tz, ^> <D -}j ^ i)^ 

^HJ ^ o C i-b (C L T (;J: ifl m CO T yi- =f y X H# :y V K? — ^ (O^^'^ 



( 19 ) 2000-513192 

a (C 2g A ^ T i/^ ^ „ ^ T 0)^inn^S t "^fi^^^i^iCi^:^ LX i (O-o co&m K^: 
T yi- =1' X ix 5S ^ , tb «i *i ffi ^ p > ?i ^ «: ffi f -5 o 

fill fs §i s . m^^ m 1 <onm^6>\cmm.(o:^^mitc X ^mm t . is * 9 co i* 

m as 55- fc tfi ® 60 * |g (c: J: S & (c J: o T ft? * $ -5 o ^ ?^ m (O m <o m ^J: M M 

m itvtmm^ m m m ^ i-ix ^ . 

>/^mm X i'l *j . mm<^:> m m e m ^- /j^ i o #£ ig - > * ^ iji t^i j: 
^mm^c X ^ x'^m^ tiwi 

mx hti ^ . :l a:) mm^'^(i^- < t h 1 (o m ^wmmm t . mmmm t . m m m * 
ti w L T v> ^ o ^ B/j ^j- <^ m - ^ mm m t (o nn (o i^.'m 4t . m ^ ffi. 
mm^^^^^x hti. mmmmcomm-^ h v y ^ y^t-]k^^<y ?^ - ^ t u r te it 

^ ti 6 o ^ e> r CD jffi tR -7 b 11 :y ;^ 1^ - >^ ^ ^ /jWn- ^ ^ - ^ b r 

WEI 1t ^ tt ^ o b - <7:> te IS ^ e (c . y y - ;^ -7 h y :y t> tt * tt ^ o r 
o':* y y - -v- |> y ^ y. . ^ m m ft c^:? ^iii;- ^ / — > {c #) i§ x m ?i ?I ic o 

^ e it ^ 1^ 11 ^ T 6 o mi tfi fBi] w mmix . m tR-^ h v y i^ :^ \H{cmm^ 

^ T 5 ^ y — ^ W ffi L . c <^ l-HMilG ^/^ r . /.^ < t t» i o <o #t if^ <k 

it 5"- -y 4^ /I- <Jr . {i;^ 7i < ^ t 1 o (D ite Fj <^ . ws m t (D m m m m o-^ % [z.m^^x 

^ o 

1 . # IBij ,151 iy (o 1 (O m y' — >- :|o rj" 5 ^> ^j: < t 1 o c?:) ii '(f }g ,1^ 

(O fci^ (Ommcommi^m^ ^ ( F l ) co -iiJ ^ r co /c ^ m 

( R N C , R N C ' ) fo o r . 

Btj tfi as e ( R N c , R N c ' ) \c^m^f\^h<}^-^^<th2r>a:>mmm ( b t s 
1 ) ^ ^ L . t^&mm ^-tmm^kVi^^'^ y - i"^' 0 fx. 1 0^ 

•fe ^ fit {It L b CO M ^ ir m !i: U T <9 . 
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$ ^ /> < 1 o CO # ffi/j (MS) * * L T 4o »9 . ^^WiM (MS) fttj 

mmm (rnc. rnc' ) (Dmmy->'i;H{cw&\^x\^^^m^(Di:,<D{c^\,^x 
mtdm -^mmmm ( s a ) f^t . mmm ( b s i ) t 

m (MS) (D <D iBim¥f\!!E. (RXLEV, RXQUAL) ^ ^ tz. lsf:>a:> h (D X 

^ ^ V mm ( s p ) i-:^ ux is V . 

wimy^v (sp) mma. rr:^o{^^«Hife(R x l e v, r x q ua d*/- 

^:^-^tLX^J^-fj:<thl-:>(Omn-^hVy^::^ (CM) (citBltL. i^lf^ECoe 
(RXLEV, RXQUAL) *:#*J:{!i^j (BT 

SI ) (C S(J =y T . 

mmmm<D - ^ ^ ( a , b , c . d ) ^ ^ > - >^ ^ l r te tg l . 

^i'^^cfr<i:'blo<5':)i;y-;^-x-|^y:yi:/;;; (RM) P^T'^n^iSa^ (RNC, RN 
c ^ ) o)mmy^ - :y x m S r nj- eg ?R(j <K ii 5"- -V ^wu ( f i ) 4- ^ 

— ^ t L T 1' ^ L T «9 . 

afJ » ® (ST) ^ ;ix X V . 

Bfj Ki fliij ^« jt { s T ) J: o T . 3i ti^i -7 h y (CM) f^j we ig ^ r u^ 

-5 ^ >f — >^ (?:) fMiiii ^ . /ir < ^ t 1 o (7:) 4^ ai^ ^ ( f i ) (d 

m ^ T M t/ (;:: # m (MS) <t iffi jt co /c i6 o /> < <^ t i o it J^li ( B 

T s 1 ) (o 'm X n t:> n X ^ :l t ^ ¥f m t i- ^ m m o 

2 . /ts — >- o # ^ ayj Fj . ( M s ) © (c i o co <a si h y y ^ >^ ( c 

M ) 12 It ^ T -5 , iilf 1 IB fTiic (7:) (ffi o 

3 . RU iSlR h y :y ^ (CM) Ivl # iq ^ ^ — ^ <b L T . # ©J ^ (MS 

) w -tt <h di >j # m /j? tB $ T *5 »9 . tt a ^ 60 *s e ii^ ^ ( p i 

) ^ ( B T s ) (Dmmx\cn\^xmm. ^ti^. is * is i 

* *i 2 fs lift o g£ a , 

4 . M te iHK h y y >^ (CM) H Jjwm y< V — 1^ t L r . ffl s iffi ;^ 
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0) «& a: Rfl le it ^ n . ^ ti h Tti^m 



^(oMBBm^f- ^ /I- ( F 1 ) t & mm ( b t s ) o gij ^ t (c 

M I. X m ^ ti ^ . m m 1 3 -rti 1 mt^ m <D m m o 

5. mm D y — h V :y 1^ ^ (RM) \Cy<y;>^—^tLX^ ^ (D ^ <D m 

( F 1 ) te It ^ r *D !9 . ^ ib iS «g i^) <^ 1^ <^ «a 

5=- ( F 1 ) O S«] ^ r *|- L T ^ It ^ ^ . M 5)t 1 — 4 V^ T tL 

I II tfi illic CO is E o 

6. mteS^ffif^. V >^ 7" i^ CO ^^mS^ « (VE) P^J |g ?& ^ n -5 . f»5ft 

II 1 - 5 i/> -r 1 rg IE its ffl p 
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